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PROBLEM TO BE SOLVED: To provide a noncontact developing device which does not 
produce wale streaks or uneven development but stably produce images high in 
resolution and developability. 

SOLUTION: A developing sleeve 130 begins rotating just after starting of image 
forming for each piece of print, and stops rotating just before finishing of 
image forming. While the developing sleeve 130 stops rotating to suspend 
developing, an exchanging switch SwlO is turned in order to add the bias 
voltage of direct current and alternating current originally added to the 
developing sleeve 130 during developing to the electrode section 182 of a 
control electrode plate 180. At this time, toner stuck on the control 
electrode plate 180 is transferred out of image forming regions on an facing 
photoreceptor dram 10. 
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[00823 WJb^S^Ml3. 13a^S«l§tC 
te. «m^U-yi30Ctim^€^Eifc^»E 2 
l,z£ Vm&&Ri£'frLXW8Lt3m<7>><>( rxmBE 

[0083] m&ti&it cow rxmEzimA y - 

a i o tm&x y i 3 o t <«£^fi£r6£#m# 
( ^ it ^ 2 <mm<m t^^z-tt) t&tz. u 
omm. 1 8 o c?>m&m 1 8 2 ws&x y - ? 1 3 0 t 

[0084] CICO^ ^m82fcfc&ft#K7Al 
Oi03S«xy-yi 3 0fc:i^tT^ttT*)^^m 
l<^Si6€l^$^2ioa&m^)ai$ J: 

[ 0 0 8 5 ] 1 «1^C J: o T ^^m^lSl 
£Wo:frrSjC. m^i8 2tt££gLfcSMDo 

^sm^ci-oT^mH^i ohcommizfoofm 

[0086] £cr>1%^ $Zfc<7>'U TXW±im&X V - 

r\ 3on&\iz$\mztix^hfz#>. m lean <ojggro 
commm^m 2 crmmmzwmtzmrzvz . 

[0087] mBW T^nEco^m&^miijE 

ftfcwa^ ^m^E^mx'h^xhxw *l 
xmmLi>m9k-thti s . »a^wjD^i^ 
mmz-tzxoiz^x. **yrfm^b^-f^ 

m.%&ttm±L. mmm&. 3Mtuy-7-i3oco 
&m®m*m{t&m%iz± vtmz^uzwmtzzi 

[0088] »J -7 1 3 0 TX 



(8) ^^10-73985 

14 

IE«lS«f[li 100Hz-20kHz, & 
tlkHz-10kHz"C^<:h^lK 
[0089] ,1 *>SMft£E 1 3X(i 1 3 a £SMg®E I 
3 (Y)-13 (K) t LXffit_t:im#7-mm$tfL 
ggfcfcUT. 0<0Jg»h LT&£^ 

tfmitf- 850 vfc«m3*u M«n^3nsQS^6 

ft£-50Vfc-r&fc. €«&182£li-750V. 
3!&x y -7* 1 3 0 7 5 0 v<7>a:r£mff 

x\ m&xv-ri 3 0 izwm'h^w±co^n ■ e 

-?^JE ( Vo-p ) ti. 07 , 08fc^LfcSofc*F7 

m) . i«fBOT^i8 2^axy-yi3 0^^ 

50 (jum) „ Mhi— <W^tt5rQz UC/g) 
tLK%&tZ. l*»WM«^Ttt 
5 0 0 • Q2 ■ D50 • go>Vo-p>3 ■ Q2 • D50 - h 
#£L<li 200 • Q2 • D50 ■ go>Vo-P>5 • 
20 Q2 • D50 • h 

[00903 a*:. 2mmmz^x\t 

3 0 0 - Q2 • D50 • go>Vo-p>3 • Q2 - Dbo • h 
#*L<te. 200 - Q2 • Dbo - go>Vo-p>5 ■ 
Q2 ■ D50 ■ h 

[00913 ht±. m&xv-7i3o*mdm 

h- (0. 2—0. 6) Xgo 
30 X'$>ZZttfM£L\,K 

[00923 ^^ *^^M113, 13afc 

m^Khwimm. 1 8 o<mmz^xwm$h. 
[ 0 0 9 3 3 m 1 ommmmi 1 8 ov>-m^m 

[00943 ^J»mS«180ti. miOiZ^rTXd 
fc. 1 8 2 ^i^"t7 5 •/ ^^O^tt^ 

frt>%&tmmtis3t. -ecojfes^wi8 3^s^ 

«3dMW181*»^4. teSmri8 3i:»^ 
» 1 8 1 1 1 8 7^ J: 0 ttLftico-®*® 

40 ^tr-^icis^ns. 

[00953 fe^ra- 1 8 3um*mimi$i(om®tzWL 
mxzz>xm<. fr^mwmmfci8o<?>£fa<7)W& 

Q&fflZt&tiWC mmtt 1 8 3«TIB<0i: 
[00963 (^SPWl8 3c0tt^)te^mi8 3 

x^uy-4 7»y^kxf-wy^S^. 47-/ 

flp:^y-67-y^7*nt:i/yiyi^ ^U4 7-y 

^xf-i/y. #yr$K>f$h\ ^yx;u^y. hyr 
50 ^>^B§. ^jzc^yruy^u-h. 
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1 5 

■MAliOs)*. fm$&7T4T (AhOa) . 7 
*/PXT74 b ( 2MgO/S i O2 ) ^ XtT94 
V (MgO/SiOa)^ (Zr0 2 - SiO 

2)^ rJ-i/'5>fh (2MgO - 2AI2O3 - 5Si 

o 2 ) ^-r&. (sio^, mm. 

m ( S i 3N4 ) ^. (Zr0 2 )^ ^-^ y 

[0097] tmtm 1 8 3 

y^y? izli 5-20 3rW 
$«:t60^fflV^Tt>^V\ 3»flUOJ-:/l 3 0 

I^Sttl8 3^Mteffi&^;**lTM 

C0098] mm$is2<mfm) VLtoimmt 

£^m£&18 2£?f»r&. ^Itt>f^ 

zimmiz x otia o ifitx »a tJtmfi&g? 1 s 2 ^ 

[00 993 <SWl8 2^ff)±3»tt«** 
tr®SS18 2<3ttSi:UL I8-E». 

y. i 7 t/K t'^fy, xxyv-xiL ^ 

y. ^da. ;t7y»)A, ®a£o&Jg. BHfclS^fejg 

[01003 u&mti8ic?m®) i&mii&i 

[0 10l3^fgmi81^$U. *m£t>J:6 

^gmi8 3fc<^)^<7)^$^#^ur. 0. 

0 5mm-lmra^U\ 0. 0 5mmJ:O^V^ 
[0 1 0 23 ^fSmi8Hc_h^JS^«^ffl^^ 50 
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1 6 

^ S^UU-yi 3 OtcgW^MTX^E^^ 

[0i 0 33 €fe^i82<7)^r&i<7)M$«. «&x'J 
-yiSOiOg^^lRMmntJ:^^ 0. 0 5~5m 
itk &£0. 0. 0 5mmJ^T 

5 m mRhtli h i—tfm)lz X oT^ L . }^K2m 

[0104)*lfflf^i«180M§UU-^130± 
fc:S«9D^|ft^$iiSi:. «^gmi83i:^X»; 

-y 1 3 o t<omzmm\DtfA*)&tst:#>. m^nm 

LZm&tt 1 8 3 limx II 1 3 0 £*fLT^F 
U 1 3 0 fcyS«/>eg^®Tmx U -7 1 3 0 

c o i o 5 3 mm&n 1 8 o^ms^ 1 8 2 

$n8 3fc<9iI^Dftt (MIOM) fi x gftflcK? 

a 1 0 tnmx v-fi 3 0 fc^si^^si-cAss® 

fSE££go (mm) fc^Sfc. 
( 1/10) go<t< (2/3) go 
X'&hZ\ki)W& tv>. 

[0 10 63 t> (2/3) goTti. me^l8 2tf0 
±fc«** 1 0««9l^*6M**«ifi^* 
mggP18 2±Tmi?^*^<=5:0€ffi^l8 

[01073 t< (1/10) goTtiL mfliS518 2 
^S^h'^Al 0A>^>Slii$^ ©WTOOSfea 

3^<^0^mtt*HS<^0S']n^<^$. 
[0 108 3$fflim&«18 0<Dg*kt ^>f ^a^t- 
^ (5^h3iS. M320-25A) fcioT. »J®€ 
fi&fe 1 8 0 cO^mx y 1 3 0 ^Hlfelfcfr^C^V^T 
2 0^i^LT«W^B5:$ijfflim«l 8 Oco^t 

[01093 si 1 tt^^i 8 2(omtmmm^m 
t<om&£*tmT2>&. mi uz&^x. w 3 ^m® 

&lS2cr>m (^®X'J-7 r 13 0CD«ffta^$) . 

W4ii^mxy-y 1 3 o±osmm^«r^<i 

(^^D®<7>H@) fc^h. W3>W 4 fcLT. 

1 8 2 18 2 

[01 103 sec ni^v-7i3ocommzRz 

1 (jum) kmm*183<miSLZV-7'130lzM 
l^-rSlB^ffl^Rz2 (jum)ii. Rz2^Rzi(C^S 
1 3 0±t»m$ilS3S«lfflA%»a 
«18 3^SK*$rfflW$ixT. EfcSag^h^HRia 
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1 7 



18 



l-f. RzitiO. 2um 
— 2Ojum0?&gL RzzliO. 0 2jum-5. Oum 

comtbhcotf, &m&imt. mmn^K 

zteJIS B 060im, 57h3iSurf 
test-402»T, 2m&Z2 5mmT®ZL$: 

[oui] sum ( h^-at^f-v u 7iw> 

[0112] HfcC h^-STO. f^fiW? < £ 

hi--&?cvmm®mimmt% 
&x »j 1 3 o ^sarn^ ^<t>** u r*m>*>f®fi. 

[0 1133 hi—<Dim^-m&D^ (>um) 

m^zt. M&jjimmtz\in±Lx. mm;i>&mtz 
ztmmizxz^vTwtfm <w— *^m* 

[0114] W±c?M&frh ht-<Wlf«D 5 o 
til — 20/xiru ^U<tt4/zm<D5o<8jLtmT*> 
h. 

[01 153 Vs*>&»mT\&m?**<mm}iPf 

[0 1163 ¥%&gfcffltvfcft«¥*^eD 

[0 1 173 ttc. h^ttWSJK3SRW-*fc*> 

Tttl~3;uC/gJ:9*£^fc#aL<ti3~5 0 
xxC/gT*>6.Ifc. ll£^M£fcVvai|g#irc 
1-30/zC/g. m:i-2 0AcC/gfcrr6o#3E 

[oii83 zzv±mm&h+-v¥m i mQi 

2cmx5cm(«ttSt m&LtzWfof^- 
^86A^mt. Ig20mm(^ftX'J-ri3 0?: 
W^£EI^S<13a)C. &i£BSE8IO. 7mmt 
MfaZit. 3 0£TO3^Effeffl£(ft 



J&LT20 0 r pmri5lfe^^^fiUy-yi 3 
0£E^fc£»£<7)g^1i£E (^MlEl 0 0 0 
V v 2ScS£M?u- tr-^mE7 5 0V. jg&&8kHz 

y-isizmutx ht-zmmtfAizx^TKzms 

[01193 CtfU: 9*)^-<9aM ^-K LT 

>?>«HaiB. r^y^ftwii. #»;t5K». x* 
7 v /vmm&omL&mffixims uz®m%m 

(Dh+-mmmitmmcoj>miz£~>xmz\ttfTZ 
s. mz, h i--iz%mmz&toth <r t *«hr«? 

20 [oi2o]i mmmmt Lx\t±M®m&Yi— 
3d>( rn&y tm^mamzmiaix. 
wt lx m^z z t h . 

[0 1 2 1 3 2MI^^«il 3(i. fit 

m 1 mm 2 <o«!jm#£ <t ~>x h^-? 7 

H7A10^c7>ft^R&il:L. ^oTf^-Si^^^ 

30 nmmcomm*?ri>tih£otz%z>i)K 2^mm^ 
ic^xuiB hi— t dun x o y Tm-frL>tc 

[01223 -«^att^r^ y Tft^\wmmtf*z 

mmwm<%&tzib<rz. 9»**«f# 

40 <. mt<D&&tm¥m&dc ^10-60/xm. « 

i l <a 2 0 ~ 5 0 u mxh h t ±Msm&&mi L 

[0 1 23 3 dc tflOMmVXrX'b&k. ^YUT^ 
«cK7A10^ffitc^-rSJ:^^^0. fftffcLJ* 
[0 1 24 3 ifc. dc *S6 0jum£Ui(C^-6fc. 

50 -swf?m^iffli)«iiit^oh^-^t>e-o^< 
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20 



YMPATECtlS) CJDSa^ii*. Sfrf. fisW* 

ffl&rmmm i o m g £ m^ma t 3*ic* 5 0 m 

ow) -c^Hitissa^eci^JioasLW 
1-1 omi^^t6mm.^^mzm^uz 

[0 1263 **!Jr0fltffcatt3tt« 5-6 0 emu 
/g. #£L<(210-40emu/g'C£>£o <Xtf>& 
S*iS&xy-:/13 0±<0^®JgCkJ:&#. 3E& 
J*U-:/13 0OHI^^^&#5 0 0-l t 2 0 
Otf^-XlCfcwm. 5emu/g5fc^Ttt^W&5*l 
nj)tf®fr-f**VTffik(7>)mk*h. 6 0e 

mu/g Mi 6 fc V T<7M£him< & HB 
gfttt 1 0 fcgHBHttBfcflt^I 

[0127]^ y r^ft^$<o88£ii. ur 

l»£0. 2 5cmX3cm^-fe/l/^>/ey/ 

T«ft»fc-b-y b u E^at^^tteibie^M ^TY 

PE3257J (^H4t^TO»US) »^TX-YU 
[0 128] ^idfcfiBtt^UTfcL LT 

mix. r-m&^m. zm.?v 

xf-jWftfflB, ni/'y^tt^flg. T9V)Vmm. 

[o 1 29] zt:. ziit>0m&>*iz* m&mm- 
[0130] m^mbh t . *%*mwimf&3imc?> 

[0131] *m\co2m®m\zm^mm£mi 



20 



30 



40 



T. HK^^-f^/^'JT (^5-8g/cm 

[0132] 2MM% x *)>bTbz>t . mmz<mz h 

[0 133] 3 0fiM%<fc9*Tfc&*:. ftlP^j: 
10 [0 134] fcfc'U #M4^**UTfcLTMxBL 

fci o%®%(owmn^ ( 2-4 g/c m 3 ) 

5-4 0Sfi%. J:OML<lilO-3 01i%^ 



50 



[0135] h^-£0^mMti«i«<iri-3>uc/g 

<fcO*#<. 3~5 0jKC/g£-<r&<0#. 
[0 136]«^^S13. 13a(:m.SI 

sum©* 1 s 0 b*-#tMi/c h^-r^i^ 

^C7)$iJfflfm@^18 0±Oh^O*t^iB 

[0 137]*^c931&gMl3, 13aT'*iiJ2h 

0<7)meSJ18 2^m^tT9ttntT. ©Jffllffl^l8 
0 tizim Ltih~}~- ^Sj^ H ^ A 1 0±^0®«^^ 

(nss^@i ) 01 2\t*m\<mmmwuTx 
iot±TO^co©j»^c i ->xmmztiz>±B'U rxn 

[ 0 1 3 8 ] m 1 3te0 1 2t^T»8fc: I J: 0 . ®«2 

y y h-TS^cO^fc F 5 a 1 o^m«c^ 
fiL 3SmxU-yi3OiO0|£&tm»xy-7 r 13O 
MVt^ffiSI 1 8 2^^M rxmE9«B^^W 

[0 13 9] 013 (a) \mmkV?J*\0<rjimx 

0lzKfo1-Z1$tt(r)&m^<iL. mi 3 
(b)«^^U-^130«Isl^W. 013 (c) 
tiSSU U 1 3 0 £E«fc£gJcD/\*>f TX^E^rfi 

gtrqun^^ 013 (d> momma so 

«ttlTt&«ffi. 013(e) <i^®ai 8 2tcm^O^ 
[O14O3 013(3^-J:d^. 3SfiUU~^130 
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22 



(b) . 3oiz&TV>hwmfrt> 
(c> . «m«fifii8oo 

©gift 1 8 2 EUSNU y -7 1 3 0 #|**£iL LT 

je^mtts (d> . ^mc*ti^&&3ft*K^Ai 

K^A l Otz^^T^i&^^mfi-CftS^Q'O Vfc: 

lt h l^v * . mm*<?>fm& i 
82fcttE^^rxmE#rasft* (e) . 

J:0. SM^$llfflimfi^i80<7)mfiigP18 2fc:*® 
ffl€ffiSi8 0<o^y--^*«fT*>ii&. m*t><r>cT 

9*timii±gfflwm!m i s on? y --y^mra-c 

&£. iS3t«cH^A10±^ffiITO«18 0*^^iJl 

twuTxn&zmgLLzomtmffi*. mmM 
ei tj&mmz t ^of fi; i/ce# 6?W£K -r s 

[0141] {mmm%2)miA\im^Mrxn. 
mrntm^cm^mmz. mi 5imi4co® 

loom&miL. m^v-7'i3 0(r>®mxfm& 
x y -y i 3 o trnffisn 1 8 2^^-r rxmro 

[01423 014£fcWtSw2i, Sw 22 Ji^i&tT 
03S^X'J-yi 3 0CiSS[fc^c£fcc7)K>fr^mJE^ 

uxmfi^P 1 8 2 tcQ^ra^n^WTO^x-r ^fsw 

2i*i«mxy-7'13 0^7O-r^>'^*t^L. « 

[oi43]0i5 (a.)iimfovyj±io<mmx 
v-7i3otztt[trtzmmmm®.. mi s 
(b> \m^)-7i3o<7>w&m. ii5( C ) 

»J -7 1 3 0 fcE£fc35SS£?v <4 TXWtZM 
SLT»tS4ra. HI 5 <d) li®8jmBU80 
Olg^l 82«g£i:^8£fi0^>f TX?gE?rS§Lr 

timtzvm. 015(e) iimaii 8 2ca«^ 



[0 144 3 01 5C7jrTJ:olC. M*y-713 0 

£HIR£4»jt«. «Auuj-:ri3 0ttHftjBjafH« 

3 0j»$k LTVvc&ftfth'^A 1 OcOJgftftmfttfO 

iOmfiiSR 18 2 Wieafc $&it WW 7 XHJE#M 
LTfM$*VO^><7)T\ »Jfflim®«18 0±^h^- 

ii^*K^Aio±^ifit^y--y^$ns <> -r 

10 <«fcS«W &mfo K 5 A 1 0 ^«WH4 b 

**frv«**TO£«»ovfc:-rs. ai5(e)i: 

ct o £^*<OBIW1W« 1 8 OcOIWSi 1 8 

[01453 01 t^*rB»^^sw«^r«i® W 

ii^mtcBM^*. m*iz&%&i&&<mm>Mm 
^mmwm^-thim^z^mi-hm^mmmLx 
imfczitw) . Ktzti&yttffoXotz'tz. 

ZikZCDmmitbt&TLtz®. #3Kfl®E*tfjt3-£ 
[01463 

30 im?y®%] *m\<r>mm i . 2&tf a 

ft^Uc h^-5rM^*t^i&$^T^ y --V/t 
@^^'=5:$n&OT. yy vhH^^x^ 

[0 14 73 ZK. m$&l. 3m4tz£ZtZte. 

40 



ffiMWU TXMEti^a-x < >7W&t U 

mmix. ®wmmfoizttmLtihi'--t:im&ft 

[an *mmi^mm^tzmmf&mcry-m 
50 £*?wmmz'b&. 
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[05] ^m^^h^^mm^-fjmmvh 
$>. 

[06] ^fi^S«^«flc^^«eott*<O--0| 
[07 ] ^^S^SO-M^^-rSta&irM-Cfc 

a. 

[08] *wmmmm<vte<M*^'?mmmmv 

[09] «BJR*^«*lcJ:&SfifiT*wi-^7T' 
[010] ©l^fiiKO^^O^^^^irffiST* 

[01 1] wwmmLkmimm&fttnmnm&z* 
[0i23 *^cos^^o^>f Txnmmm&cr) 

[013 3 2ftrUyh^)TO^^^ 3i&8H« 



24 



[0 1 4 3 TxmEm&nlHlK^) 
[01 5 3 2«cryy 

[ar^i™ 

10 mdrnvyj* (mim) 

io 12 rnxxtm 
13 msb 

130 i«uu-/ 

131 »5n-7 
180 
181 
182 
183 
Ei u 

e 2 sssm 

20 SWIO, SW21, SW22 




1103 



181 ^ 0.02 

187 ,i 01 
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